The relationship of heat-shock proteins, thermotolerance, and protein synthesis.
The relationship of heat-induced inhibition of protein synthesis (HIIPS) and thermotolerance, the transient ability to survive otherwise lethal heat treatments, was studied in HA-1 Chinese hamster fibroblasts exposed to various treatments. A mild heatshock or exposure to sodium arsenite induced a refractoriness to HIIPS, while exposure to the amino acid analog of proline, azetidine, did not. The development and decay of refractoriness to HIIPS after exposure to heat or sodium arsenite paralleled in the increase and decrease of the rate of synthesis of the heat-shock proteins (HSP), and was associated with neither the persistence of elevated levels of HSP nor the persistence of the thermotolerant state. Refractoriness to HIIPS was not associated with the elevated synthesis of HSP in the presence of amino acid analogs regardless of the mode of induction, indicating a requirement for functional HSP for the effect. The refractoriness to HIIPS was also found in heat-resistant variants of HA-1 cells that express elevated levels of hsp 70, implicating a role for this protein in this process. Our observation establish an unique biological effect associated with the period of elevated synthesis of the HSP, especially the hsp 70.